Development of a diverse, MHC-restricted yet self-tolerant T-cell repertoire occurs within the thymus, and requires contact between developing T cells and their stromal microenvironment. Such interactions are likely to depend on the combinatorial effect of specific adhesion molecules. As a preliminary step to determining their role in T-cell development, we have studied the distribution of LFA-1/ICAM-1, CD2/LFA-3, VLA-4/VCAM-1, and HECA 452-antigen/E-Selectin ligand pairs on frozen sections of human thymus. Using two color-immunohistochemistry, and a variety of cell-lineage markers that reveal the nature of the cells on which these adhesion molecules are located, we find a differential distribution of adhesion molecules, with some being shared by both endothelial and epithelial cells. We also identify the VCAM-l-positive subpopulation as cortical macrophages. The relevance of these findings to thymopoiesis is discussed.
INTRODUCTION
A fully functional immune system requires the generation of a diverse T-cell repertoire, which is both major histocompatibility-(MHC) restricted and self-tolerant. This development occurs in the thymus (reviewed by Boyd and Hugo, 1991; Ritter and Crispe, 1992; Boyd et al., 1993; , where bone marrow-derived pluripotent stem cells first enter the thymus and subsequently interact with stromal cells. The developing thymocytes change phenotypes and also undergo positive and negative selection, rendering them self-MHCrestricted (Sprent et al., 1975; Jenkinson et al., 1985; Kappler et al., 1987; Marrack et al., 1988) and self-tolerant (Lo and Sprent, 1986; Marrack et al., 1988; Berg et al., 1989) Adhesion molecules can be divided into several groups (reviewed by Albelda and Buck, 1990 ; Springer, 1990; and Pigott and Power, 1993) [FN]) may also be involved in adhesion.
In the periphery, different functions and distributions can be attributed to various (endothelial) adhesion molecules, (reviewed by Shimizu et al., 1992) , and it is likely that such diversity is also found in the thymus. Two Table 2 and double staining of VCAM-1 versus "lineagespecific" markers can be seen in Fig. 4 .
LFA-1, ICAM-1, and ICAM-2
The anti-LFA-1 antibody used (Table 3) (Figs. 3b and 3c , respectively). Several different anti-VCAM-1 antibodies were used (1Gll, 1E5, 6D9, 3B10, and 1.4C3), some of which recognize nonoverlapping epitopes. These all gave a similar staining pattern, strongly staining "patches" in the cortex (e.g. Fig. 3d showing staining obtained with 3B10), whilst weakly staining some epithelial and endothelial cells. Double immunoenzyme staining of anti-VCAM-1 (1Gll) versus anti-macrophage (anti-CD68) reveal these "patches" as cortical macrophages (Fig. 4a) . Medullary macrophages are VCAM-l-negative (Fig.  4b) . Double immunoenzyme staining of anti-VCAM-1 (1Gll) versus anti-laminin (used as a marker for blood vessels and basement membrane) shows that VCAM-l-positive cells often appear closely associated with blood vessels (Fig. 4c) (Utsumi et al., 1991; Savino et al., 1993 
